ALTHOUGH we are foremost as a maritime country, and although our existence depends upon our ability to carry on trade by means of ships, scarcely any attempt has ever been made to study systematically the conditions of health among those sailors upon whom we rely largely for our efficiency as a trading nation, and for our influence as a factor in the progress of the world. Indeed, while all other branches of the subjects of hygiene and epidemiology continue to receive ample attention, for some unexplained reason the questions of health and incidence of disease on board ship are rarely considered.
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The Ministry of Health will soon, I understand, be responsible for the health of those who follow their vocation on the sea as well as for those on the land, and while the Ministry is studying the conditions of the vast territory recently acquired, I would venture to direct attention to some of the problems likely to be encountered. To me, the subject of the health of seamen is of absorbing interest, for, during twenty years, a large part of my professional life has been occupied in dealing with this question, and for a long time I have felt that the subject required more consideration at the hands of those experts who make a study of hygiene and epidemiology.
To-night, I propose to deal with the subject under two divisionsviz., (1) the mortality and incidence of disease among seamen;
(2) some measures necessary on board ship for preserving health. Before, however, a consideration of these matters is attempted, it will be necessary to state certain facts concerning ships, in order to clear away misconceptions that seem fated to arise in the minds of many who have approached the subject. Now, when the question of hygiene on board ship is considered, the mind almost always turns to what has been done on land, and it is commonly supposed that, the principles being identical, the remedies must be the same. That road can only lead to disaster. A ship, as we understand it to-day, is the result of innumerable compromises, and this fact can hardly be insisted upon too strongly. The passenger would prefer the ship to be all luxury and comfort, the sailor easy to handle, and the owner economical to work. So also where health is concerned; the hygienic enthusiast would build his ship much as he would a sanatorium or a hospital, and he might regard the owner as unreasonable if he pointed out that his ship was designed, not to carry sick people, but passengers and cargo. In every department of a ship, whether it be the engine room, the crew quarters, the cargo space, the passenger quarters, or the medical arrangements, the final result has been obtained by means of compromise. This means that no department on board ship can approach the ideal without encroaching upon some other department. I would, therefore, beg of you to dismiss from your minds the idea that the principles of hygiene on board a ship can be satisfied in the same way as on shore, where space has few limitations. I would also ask you to remember that the main object of a ship is to carry on our commerce, and that nothing should be done to interfere with that object so long as the reasonable laws of health are obeyed.
Another misconception has arisen through a slavish adherence to the idea that life on board ship is attended with an unlimited supply of fresh air. Of course the ship itself is always in fresh air, but the greater part of its internal accommodation is liable to become vitiated with foul air, and the problem of efficient ventilation is one of the most important with which the naval architect has to deal. Added to this, the sailor has a positive horror of draughts, and he will always attempt to prevent the ingress of fresh air into his quarters. Indeed, when the naval architect has arranged for plentiful ventiJation in the crew quarters, he should pay a surprise visit to those quarters when occupied by the crew. He would probably find every crevice through which fresh air might come securely stuffed up with anything handy. A third and final misconception baust be mentioned. It is often supposed that an unusual amount of sickness is met with on board ship, but this is by no means the case, as statistics will show. Sailors must of necessity be men of vigorous constitutions, and in most companies they have been subjected to a satisfactory medical examination before signing articles. With these points emphasized, an investigation may now be made of the mortality and incidence of disease on board ship.
For the purposes of the study of the incidence of disease in the Mercantile Marine the data are very scanty and imperfect. All that exists is the Annual Report of Mortality in the Mercantile Marine published by the Board of Trade. In that report all the deaths taking place amongst seamen are given, and the probable causes of death, but it is silent regarding epidemics, and sickness which, while not proving fatal, might, nevertheless, seriously compromise the working capacity of seamen. The causes of death must also be received with considerable reserve, for since less than 600 ships on the British Register out of some 10,000 are obliged to carry a surgeon, it is evident that all the causes of death except an insignificant minority, are the result of diagnoses made by the masters of ships, and can, therefore, have but little medical value. Of course, given the number of deaths, an educated guess may be made as to the approximate number suffering from the disease, but no real data exist for making such an estimate. It is difficult to see how the situation may be remedied in existing conditions, for surely the time will never arrive when every sea-going ship, however small the crew, will be obliged by law to carry a qualified surgeon. But a knowledge of the incidence of disease on board ship is so important that every effort should be made to create records that can be relied upon. To accomplish this end I should welcome a modification in the method of making the Annual Return of Mortality in the Mercantile Marine. I would like to see the Returns of Mortality, on all ships carrying a qualified medical man, placed in a category apart from the other Returns. I would also like to see regular returns of sickness occurring on board ships made compulsory, where qualified medical men are carried. At present little is known concerning the incidence of disease on board ship, but if these modifications were introduced (and no great difficulties would be encountered in their introduction) records would soon be built up from which most important deductions might be made. It is surely useless to attempt to repair the wall unless the situation of the weak points be known.
F-EP la
A rough, but fairly accurate, method of estimating the health of a ship's crew consists in finding the proportion of sick days to the total number of crew days run on a voyage. This method I have used for many years. Over a period of fifteen years I find that the proportion of sick days to the working days is as 1 is to 300. That proportion is taken to be the normal index of sickness, and if the index rises to an appreciable extent on any given ship it becomes a matter for investigation. But for the purpose of a more detailed study of the incidence of disease on board ship, I have, for the past eighteen years, compiled returns of the mortality and sickness occurring in the companies I have the honour to advise. I am not aware of any other tables dealing with the incidence of disease in the Mercantile Marine, and although they are far from perfect, they are introduced to your notice to-night as an example of the lines upon which an investigation of this subject might proceed under the guidance of experts.
In the first place we 'may inquire what the official figures published by the Board of Trade tell us concerning the rate of mortality in the British Mercantile Marine. Nearly a quarter of a million seamen were employed in the Mercantile Marine in the year 1912, of which number 45,000 were lascars. The rate of mortality on steamships from disease was 3'5 per thousand for European or white seamen, and 5.4 per thousand for lascars or natives. Further, the statistics for previous years show that the rate of mortality has slightly improved during the last twelve years. Speaking generally we may regard these rates of mortality as favourable, and they will be found to be better than the rate for those of the same ages employed in industrial work. They are not, however, as good as the rate obtaining in the Royal Navy in times of peace. So far the Annual Report of the Board of Trade will help us, but, for the reasons stated above, that report cannot be relied upon when we come to consider the causes of death and the incidence of disease. For this part of the subject, for want of better data, I am forced to deal with my own tables based upon the sickness and mortality occurring in the comparnies I advise during the last sixteen years. During that period the average annual rate of mortality for Europeans has been 2x6 per thousand, and for natives 4'2 per thousand. The lower rate of mortality here given, when compared with the Mercantile Marine, I attribute to the facts that conditions of life for the sailor are better in the large companies, and a far more rigid method of selection obtains in those companies than in many smaller and less important lines. I may here state that my own figures have reference to crews and officers who have served the company for at least a year. No calculation has, therefore, to be made when dealing with annual averages, for those who were in the service of the company for a part of the year only.
When disease of any kind breaks out on board ship it is much more liable to spread, and is much more difficult to control than on land. And when the confined space on board ship is considered, it is obvious that the problem of control of disease is a matter of considerable trouble. For this reason we must expect on board ship a higher percentage of any given disease than we are accustomed to meet with on shore. As would be expected, those diseases which are communicated by means of the air passages and contact are responsible for the largest outbreaks. For instance, influenza, when it once seizes upon a ship, spreads at an alarming rate, and in a short time the ship is converted into a hospital. I have known common catarrhal conditions affecting the upper respiratory passages to run through a ship until as many as sixty per cent. of the ship's total complement have become affected.
On the other hand, given a ship's company free from infective conditions, there are few places in the world where the health of a community is so good. Another factor which contributes to the spread of disease on board ship is the lowering of resistance caused by apprehension, and the knowledge that exposure to the disease must be endured until the vessel arrives in port.
In discussing the principal diseases responsible for the rates of mortality and sickness in the companies I advise it must be remembered that those companies are more prone to certain diseases common in the Eastern Tropics, since their trading routes are situated in that quarter of the globe. Judged by the experience of my own companies the diseases causing most trouble are as follows: Pneumonia, phthisis, heart disease, the effects of heat, beri-beri, enteric fever, malaria, plague, mumps, chicken-pox, measles, dysentery and influenza. Several of these complaints occur so frequently that they merit special reference.
Pneumonia is one of the most dangerous diseases met with on board ship, especially when it attacks natives. The rate of mortality is always high, amounting to 03 per thousand Europeans employed, and 0O8 per thousand in the case of natives; 12'8 per cent. of Europeans attacked die, and 35 per cent. of natives attacked succumb to the disease. In fact, amongst natives, pneumonia yields a higher percentage of deaths of those attacked than any other disease except plague. In the case of plague, 50 per cent. of natives attacked die, and 28 per cent. of Europeans. As to the cause of this high mortality from pneumonia amongst natives it may be stated that the Lascar, however much warm clothing may be given him when in cold latitudes, will hardly ever consent to wear it, and as would be supposed, most of the cases of pneumonia occur when the ship is in European waters, and during the months of January, February, and March.
Pulmonary tuberculosis is another disease which causes a considerable amount of mortality, and I regret to have to admit that succeeding years show no diminution in its ravages. So far as Europeans are concerned the incidence of this complaint is not heavy, for the average annual number of cases is less than 2 per thousand employed, and the rate of mortality is 0'14 per thousand, while the percentage of deaths to cases occurring is 7. Natives are much more prone to the disease; 5 per thousand are attacked yielding a mortality rate of 0 47 per thousand, and the percentage of deaths to cases occurring is 10. The peculiar conditions existing on board ship have much to do with the spread of consumption, and although unceasing efforts are directed to the arrest of this complaint in the shapes of isolation and disinfection, so far I have not been able to record any sensible diminution in the incidence of the disease. However much fresh air is desirable, the inherent determination of the native to, exclude it from the quarters occupied by him has £o far been victorious. Nor must it be supposed that climate has much to do with the spread of phthisis on board ship. The tropics, the sub-tropics, and the temperate zones appear to favour the complaint in equal degrees.
Since the companies I advise trade in the tropical regions it is only to be expected that the effects of heat leave their mark upon the records of mortality and sickness, and Europeans are, of course, most prone to be affected. The rate of mortality amongst Europeans is 0 35 per thousand employed, and among natives 0O16; 8 per cent. of Europeans attacked succumb to heat apoplexy, and 22 per cent. of natives. In cases of heat apoplexy the rate of mortality depends in a remarkable degree upon the promptness and efficiency of the treatment ,given, and the experienced surgeon will probably save more lives than one who does not appreciate the fact that the essence of successful treatment is dispatch and thoroughness. Dyientery causes but little trouble, for the number of cases is small, and the mortality insignificant. During the sixteen years under review 116 Europeans have been attacked, and 2 only have died, while the figures for natives are respectively 124 and 10. From time to time small outbreaks of beri-beri have caused some trouble, but of late these outbreaks, which are confined to the natives, have ceased. This so-called " ship beri-beri" has almost always been brought about by using the polished variety of rice, and when the under-milled variety of rice has been substituted the attacks have subsided. During the war it became a difficult matter to obtain the "under-milled" variety with the result that beri-beri re-appeared.
Heart disease also contributes to the death-rate to the extent of 03 per thousand employed in the case of Europeans, and nearly 0 4 per thousand in the case of natives. Selection of a strict kind is the best safeguard against death and incapacity from this disease.
When infectious diseases such as enteric, small-pox, and plague break out their control is much more difficult on board ship than on shore. Plague is of course most fatal, especially among the natives, and the percentage of deaths to the cases is, in the case of Europeans 28, and in the case of natives 50.
Although my figures relate to ships trading to the Tropics, malaria is not a condition that causes a large amount of sickness or mortality. During sixteen years we have only had nine deaths amongst Europeans, and ten amongst natives, with an annual mortality-rate of 018 per thousand among Europeans employed, and O'09 per thousand natives.
The influenza epidemics of 1918-19 hit the shipping community severely, and in the case of natives the mortality was somewhat high. The incapacity resulting from the scourge was considerable and on two occasions a ship was invaded by the disease to such an extent that not enough men escaped to permit of the vessel being navigated across the ocean.
Much has been said and written concerning the prevalence of venereal disease amongst seamen, but I am satisfied after keeping records for a number of years that it is not nearly so common as is supposed. In fact I do not believe that the sailor with all the temptations attendant upon his calling is much more liable to venereal disease than people on shore.
Before closing this part of the subject I must not omit to mention that three minor infectious diseases are specially prone to break out on board ship. They are mumps, chicken-pox, and measles. These diseases cause considerable trouble on board ship, and often strain the isolation accommodation to breaking point. Natives are specially prone to mumps and chicken-pox, while measles often attacks Europeans.
In the foregoing I have attempted to place before you some facts concerning the mortality and incidence of disease on board ship. The figures can only be regarded as a step in the direction of acquiring information. With more perfect methods, and with a more general application of these principles, a knowledge of disease on board ship would soon be gained, and measures could be formulated to deal in an effectual manner with the subject. As the result of a first glance it may be submitted that the mortality-rate is by no means bad, although doubtless with increased knowledge it may become better.
Nor is ill-health among seamen considerable, though here again improvement would result from a wider experience of the conditions. Now, assuming that the foregoing account of mortality and incidence of disease is substantially correct, it becomes necessary to discuss the means to be adopted to improve the health of seamen. Such a topic will afford a stage on which all shipping interests can meet and agree, for it is equally important to all. In any discussion concerning the preservation of the health of seamen I would place first in the list of measures to be carried out, the importance of submitting every seaman to a thorough medical examination before he signs on to take the voyage. In all large companies this is done in a proper way, and the result is increased efficiency on the part of the crew. But in many cases the work is done in a perfunctory manner, or not at all, with the result that the health of a voyage is marred by diseases that are easily ,preventable. In fact I would welcome the institution of a special form of medical examination to which all those going to sea should be subjected.
Next to a medical examination of the crew previous to sailing, comes the sanitary efficiency of the ship, a vast subject which embraces questions of space, light, air, food, and water. Time, however, will not permit of these important subjects being discussed, and they really belong to the province of the health authorities; I intend, therefore, after touching lightly upon the vexed questions of air, space and ventilation to pass to the important subjects of disinfection and the medical accommodation necessary on board ship to cope with disease.
First as to space and air. As you are no doubt aware the space allotted to the crew under the provisions of the Merchant Shipping Act amounts to 120 cubic ft. per person, and this space must include 15 superficial ft. Deductions may, however, be made from this cubic content for furniture and bunks, so long as 72 cubic ft. are left for each individual. Now this space when compared with that usually allotted to the individual on shore does not appear any too liberal, but several factors must be taken into account when passing judgment upon this subject. All people on board the most capacious liners are subjedted to crowding unheard of on shore. The limitations of space on board ship totally forbid anything approximating the usual space common to life on the land. Then again, it must be remembered7that the crew quarters are never occupied at the same time by the whole of the crew, for a certain proportion is always on duty. But the economical working of a ship must always be estimated in adjusting this question. Let us suppose for the sake of argument that it is decided to increase the cubic space for each member of the crew to 240 cubic ft. on a large passenger liner with a crew of 300 or 400. The crew cannot be reduced, the engine space must remain the same, and no reduction can be effected in the bunker capacity of the ship. Solue department must, therefore, be curtailed, and the only department left is the passenger department. To give 400 men an additional 120 cubic ft. of space means that 48,000 cubic ft. must be taken from the passenger accommodation. Assuming that each passenger is allotted 300 cubic ft. of space, accommodation for from 160 to 200 passengers would be sacrificed, with the almost inevitable result that the ship would become an unpayable proposition. In a cargo ship the only space on which to encroach would be the holds, and here again the money earning capacity of the ship would be seriously compromi8ed. But no judgment is passed and enough has been said to show that the problem of increasing the cubic space per person on board ship is not nearly so simple as on land, and factors have to be' taken into account which render the subject one of considerable difficulty.
The question of a safe and efficient water supply on board ship will also engage the attention of hygienists. Nowadays great care is taken to keep the tanks in which the water is stored in a clean and wholesome condition, and it is becoming rare to be able to trace an epidemic on board ship to water contamination. Of more importance is the question of the source of the water supply, and the condition of the filters on board ship. It is to be hoped that more attention will in future be bestowed upon the filters, not so much with reference to the kind of filters used, but rather to their efficient and periodic cleaning. Since water for ships is frequently supplied from water barges, it is of the utmost importance that these barges should be under the supervision of the Port Sanitary Authority, who should insist on regular cleaning, for the condition of these receptacles is by no means above suspicion in every port. Food and water on board ship are not now fruitful sources of epidemics, and when enteric invades a ship its origin can more often be traced to articles taken in at foreign ports. Fruit when brought to the ship's side by small traders, and salads, are always suspect, and the experienced hardly ever partake of such articles. -Disinfection and fumigation of a ship may be considered from two points of view, viz., that form of disinfection carried out by the Sanitary Authorities when the vessel arrives in port, and the disinfection carried out by the ship's surgeon or other officer while the ship is at sea. The former can only be done efficiently by means of special apparatus, and forms no part of the ship-owner's responsibility. Lately a regulation has come into force by which all ships must be fumigated at regular intervals, and in principle the regulation is most wise. Sulphur dioxide gas is generally used, but it has its disadvantages, the chief one being the injury it does to cargo and various other articles with which it comes into contact. Nor is it by any means certain in its effects, for I have known a ship to be thoroughly fumigated from end to end, resulting in the destruction of about two dozen rats, while during the succeeding voyage to China, the boatswain's cats destroyed over 800 rats on the same ship. In order to rid a ship of rats and other pests a gas is needed which, while absolutely fatal to vermin of all kinds, will do no damage to any article or any individual with which it comes in contact. Experiments are now being carried on with hydrocyanic gas, anA if it can be safely used, it will answer the requirements. When that, or any other method, is perfected it will be possible to disinfect a ship with all its cargo and furniture in situ, but until that can be done fumigation of a ship must be considered as unsatisfactory.
When disinfection has to be carried out on board ship during the voyage I prefer it to be done with formaldehyde solution as a liquid disinfectant, and by means of formaldehyde gas and potassium permanganate as a gaseous agent. All parts of the ship should be disinfected at regular intervals, after any outbreak, and I make it a rule that quarters occupied by tuberculous people must be treated in the same way as during the outbreak of any other definite infectious complaint.
I now propose to direct your attention to the question of medical accommodation on board ship, and since I hold this subject to be of the utmost importance I shall attempt to give it ample consideration.
However desirable it may be to have a ship hygienically sound, it is doubly important to have at command arrangements complete in every detail to cope with illness when it occurs. During the last twenty years truly great advances have been made and the comparison of what was considered sufficient in days gone by, with what is usual now, affords profound and gratifying reflection. The old idea concerning the surgeon and his accommodation was crude in the extreme. He was regarded almost with suspicion, as a necessary evil forced by law on an unwilling company. His pay was low, and it was only too evident that the men who could be attracted by such meagre remuneration were, to say the least, not the leaders of their profession. He had, it is true, a cabin, and sometimes a dispensary, but more often he had to be content with a medicine chest not unlike that described by Woodall in his " Surgion's Mate" published in the year 1639, and in some corner of an alley-way he performed his duty as a compounder of drugs. Now, however, all that is changed. The medical men who follow their profession on board ship form a fine and able class of men, and the accommodation afforded them is, as a rule, all that can be desired.
The surgeon requires for the proper performance of his duties on board ship a cabin for himself, a surgery, hospital cabins and isolation cabins. With any of these lacking he cannot be expected to do his duty satisfactorily, as a medical man on board ship. The Merchant Shipping Act states that every ship carrying 100 persons or more must carry a surgeon, and about 600 ships on the British Register out of a total of about 10,000 fall under this definition. As the law stands, therefore, the medical service at sea is limited, and does not require much more than an annual supply of a thousand qualified men.
With regard to hospital accommodation, the Merchant Shipping Act takes cognizance only of ships carrying third class, or steerage passengers, and states that on these -ships hospital accommodation shall be provided on the upper passenger deck having 18 superficial ft. for every fifty passengers carried. Nothing is said in the Act concerning other passenger ships, but in practice, of course, hospital accommodation is always provided.
In considering the question of isolation and hospital accommodation, their position, number and size, again the all pervading influence of limitation of space must largely govern any counsel of perfection in this respect. In building medical accommodation for the surgeon it must be remembered that the class of ship must determine, to a considerable extent the kind of medical accommodation required. Hitherto, no definite plan or plans have ever been laid down by those who administer the Merchant Shipping Act, and the naval architect has been left to his own devices in planning hospital and isolation cabins.
The result has been that few ships resemble each other in this respect although they have been built for the same kind of trade. Until comparatively recent times it was not considered necessary to consult medical opinion as to the best way of building hospital cabins, and the Mercantile Marine contained many ships with hospitals built and placed in such a manner that most of the laws of hygiene were violated.
Owing., however, to the broad-minded spirit of shipowners a salutary change has taken place, and great advances have been made.
No emphasis is required in stating that all classes of ships do not need the same kind of hospital accommodation, and a great difficulty would be overcome if a definite plan for hospitals were laid down for each class of ship. I would urge, therefore, that a type of hospital cabin be considered and adopted for the passenger mail boat, the intermediate passenger boat, and the cargo boat. Armed with these stereotyped plans the naval architect would knQw what was required, and the necessity would never arise of reconstructing and altering after the ship has been built, with the attendant excessive cost of such a proceeding. This question I would impress upon the authorities, for it is not uncommon to see hospital accommodation inadequate in one ship and superabundant in another.
In order to elaborate this subject further, I will describe at some length the main provisions necessary to be observed in the construction of hospital accominodaMion, and will begin with isolation cabins. These main points embrace the questions of position, air, light and space. In determining the position of the isolation cabins a choice has to be made between the comfort of the patient and the safety from infection of the rest of the ship's community. In any case the isolation cabin must be placed on the uppermost deck, for the the laws of hygiene would be violated if any other place were chosen.
If the comfort of the patient be first considered, the best place for the isolation cabins is on the uppermost deck as near amidships as is possible, but if the safety from infection of the rest of the ship's company be the main consideration, then the only place for the isolation cabin is on the uppermost deck as far aft as possible, with all the attendant discomforts produced by the motion of the ship and the vibration of the screw. I have had experience of both plans, but after reflection I have abandoned the considerations of the comfort of the patient, and have thought only of the safety of the ship's community.
In the case of the large passenger liner where there is ample space, the isolation cabins can be built in the stern on a small raised deck with access by means of a short staircase. The cabins are thus completely shut off from the rest of the ship. The isolation cabins and the rest of the accommodation are divided longitudinally by a bulk-helad passing down the centre, and each side of the bulk-head is portioned off into one or more isolation cabins placed forward. The door of the isolation cabin opens on to an alley-way, and on the other side of the alley-way are doors opening into the attendant's cabin, the bath-room and the lavatory. On the other side of the bulk-head similar arrangements are found, the intention being to have one side reserved for females and the other for males. The door giving entrance to the alley-way has a ventilator above it, and so also have the doors of the bath-room and the lavatory. By this method a free current of air is secured in the alley-way. The isolation cabins themselves have ample means of ventilation through wide scuttles and, if necessary, ventilators in the roof.
The size of the cabins should be 12 ft. by 12 ft. and 8 ft. high, and four people could be accommodated. This gives 240 cubic ft. per person, a cubic content I regard as sufficient when it is remembered that the ventilation is rapid, the cabins rarely full, and the situation open. It is true that 2,000 cubic ft. per bed is the allowance for an infectious case on land, but it will be remembered that we are dealing with limited space on board ship.
The material of which the cabins should be constructed is also important. In order to make a strong job, iron has often been used, but the result has not been a success, for iron, on account of its property of conducting heat and cold, renders it unsuitable as material for hospital construction. If it must be used, the inside must be lined with some non-conducting material. On the whole wood appears to be the most suitable material for this purpose, and it is well to have a double roof, or an awning. Radiators are of course necessary, and scuttles of ample size.
In a medium-sized mail steamer, where space is more limited, a slightly different plan may be adopted, and a saving of space may be effected by having only one attendant's cabin, and by placing the lavatory in the bath-room. As in the previous plan, the isolation cabin is separated from the attendant's cabin and the bath-room by a cross alley-way, which is ventilated at each end.
Where it is impossible, on account of limited space, to place isolation cabins on a deck apart from the rest of the ship, a barrier should be placed across the deck so as to prevent access to that part of the deck.
There is yet a third class of steamer requiring different treatment, so far as isolation accommodation is concerned, on account of the very limited deck space: I refer to the small intermediate passenger steamer. In these steamers it will generally be found that the space is strictly limited, and since the crew and passengers will not amount to more than 350, there is no necessity to provide large isolation accommodation. The best, indeed the only, situation for the isolation cabins on this class of ship is on the roof of the house occupied by the steam steering gear. In building these cabins sacrifices have to be made by leaving out of the plan an attendant's cabin. Here the hospital is entered through a vestibule which is ventilated, and the isolation cabin, the bath-room, and the lavatory open out of this vestibule. The plan has some imperfections, but in view of the limited space it is the best we have been able to devise.
On the cargo ships space is generally available for hospitals, and a much more simple arrangement can be adopted.
Possibly these plans are open to criticism, but at any rate they are superior to the method in vogue not so many years ago, when it was usual to place the infectious passenger in one of the ship's boats. It will always be difficult, and sometimes impossible, to place new structures never contemplated when the ship was built. For this reason I would urge strongly the importance of elaborating some plan in hospital construction for each particular class of ship; a plan which does not encroach upon the money-earning capacity of the ship, but which satisfies the legitimate requirements of sound hygiene.
We now pass to the consideration of the surgeon's cabin, the dispensary, and the hospital cabins. If isolation cabins must be placed on the uppermost deck, it is clearly undesirable, and often impossible, to build the ordinary hospital cabins contiguous to those structures. A compromise may be effected by placing the hospital cabin on the spar deck aft, a good situation being the after end of the starboard alleyway, looking out on to what was once the well deck. It is advantageous to have the surgery and hospital cabins in close proximity to the surgeon's cabin, and I show on the screen a diagrammatic representation of the arrangement. Hospital cabins should always be outside cabins, and the plan approximates to those given when speaking of isolation cabins.
Here, I regret that the subject must be left. I have attempted to approach the subject of hospital accommodation from the standpoint of practicability, from the point of view of the shipowner and the sanitarian. To attain success they both must be prepared for conpromise. The ideals of hygiene, as laid down on shore, can with difficulty be attained on board ship. If you decide that what is accomplished on board ship is inadequate, you must remember that the mortality and incidence of disease on board ship compares favourably with the incidence of disease and mortality among the same ages and classes on shore. May I urge again that the capability of a ship as a means of carrying on the trade of this country is paramount, and that all questions of ship's hygiene must be considered and settled with this fact present in the mind.
DISCUSSION.
Surgeon Rear-Admiral P. W. BASSETT-SMITH, R.N., said that from a naval point of view "compromise " was even more important than in the Mercantile Marine, yet great advances had been made in the hygienic conditions in their ships. It was quite true that when the air supply came down as a cold blast on the head or feet of a man he would try to prevent this by closing up the discharging orifice, but now better methods of distribution were installed eliminating draughts, and means were provided for warming the air if necessary. With regard to disease: pneumonia, which had such a high mortality among natives, was less common in Europeans, as their clothing was more protective. Heat stroke was more common amongst European stokers; although in the table shown the native incidence was double that of the European. Beri-beri: in the Navy on certain stations, they had employed Seedy boys, Chinese, Lascars, &c., and they were all susceptible. In the Indian Marine, to which he had been attached for two years, it was often prevalent but he disagreed with the author in considering that true beri-beri and ship beri-beri were identical. Ship beri-beri had often features of scurvy and was an intermediate condition between scurvy and beri-beri. Vigorous efforts had been made to evolve efficient anti-scorbutics. Holst and Fr6lich had prepared rapidly dried cabbage with retention of vitamines. At Bombay sun-dried vegetables had been experimented with and at Greenwich they had made cold dried lemon tablets. Scabies as a disease had not been mentioned; surely it was of considerable importance. Typhoid in ships was generally due to " carriers," not to the water on board. The provision of isolation wards was of very great importance and the plans showed excellent arrangements for large ships. There was no doubt that when it came to a question of the interests of the patient and the welfare of the ship's company, the former must suffer.
Dr. WILLOUGHBY urged the importance of hospital and isolation accommodation not only for large ships but especially for the many kinds of cargo vessels. As an illustration he mentioned a steamer boarded for the purpose of examination of a case of enteritis. The crew was at dinner, and the case was found in a lower bunk against which members of the crew sat. Similarly during the influenza epidemic the want of isolation quarters for the first case or cases meant inevitable spread. The general hygiene of a ship was relegated to schedules in Merchant Shipping Acts except as to air and floor space. A Bill at present drafted intended that the cubic space per head should be raised from 120 to 140 ft. and the deck space to 18 from the 15 square ft. provided in 1906. The mere increase of space was not, however, of such importance as separate washing, sleeping and messing accommodation. The unhygienic state of a ship often began with the laying of its keel. If the accommodation were so separate a matter as to be dealt with by schedule and instructions to surveyors he thought the arrangement for the sanitary state of a ship both before and after launching might well be handed over to the Ministry of Health which, doubtless in the spirit of compromise necessary to the several interests which clashed in ship construction, could insure that the space available for crew accommodation be used to the best advantage.
Dr. REECE said that the Ministry of Health was, at the present time, only indirectly responsible through the local Port Sanitary Authorities for conditions on board ship affecting the health of seamen. The duty of the Port Medical Officer of Health in regard to ships was mainly concerned in securing abatement of nuisances, and whenever he considered that structural alterations on board were' necessary, he was at once brought into relation with the local Superintendent of the Board of Trade, and it was by no means easy to define where the duties of these two officials began or ended. The Board of Trade was responsible for seeing that the amount of cubic space laid down in the Merchant Shipping Acts was allotted to the crew, and that the ventilation of the vessel conformed to a standard. The Board of Trade requirement in this matter related to natural ventilation; there was no prescribed standard for mechanical ventilation. Shipowners kept the plans of their ships as secret as possible, with the result that in practice the Board of Trade did not always see the plans of new vessels before they were built, and might never see them at all. When the crew were berthed forward there was a greater tendency, and at times a necessity, in rough weather to keep port-holes shut than was the case when they were berthed aft. Efficient ventilation of ships, always a difficult problem when reliance was placed solely on natural ventilation, became impossible in rough weather, when port-holes were closed and hatches battened down, &c. He (Dr. Reece) recalled Dr. de Chaumont's experiments in regard to ventilation conducted many years ago, which showed that natural ventilation by means of doors, windows, &c., caused draughts when the air of a room was changed more than three times an hour. The freshness of the air was estimated by the amount of carbon dioxide present: it was not suggested that the carbon dioxide in the room was dangerous to health, but it served as a reliable index of pollution of the atmosphere. In order to keep the air of a room fresh, it wag necessary to supply 3,000 cubic ft. of air per head, and to obtain these ideal conditions the minimum cubic space per head should be 1,000 cubic ft. Inasmuch as it was not possible by natural ventilation to renew the air of a room more often than three times in an hour without causing draughts, any attempt to do so resulted in the occupants closing or blocking the means of ventilation. When the amount of cubic space, 120 cubic ft., allowed to a seaman was considered, it would be realized that to secure the renewal of the air and to supply him with 3,000 cubic ft. of fresh air per hour, according to de Chaumont's standard, the rate at which the fresh air would have to be supplied would necessitate a velocity in the current amounting almost to a gale! No person could be expected to tolerate this. It was clearly desirable to attain as closely as possible to the 3,000 cubic ft. of fresh air per man per hour, and this could only be done on board ship by a system of mechanical ventilation carefully thought out. Certain main principles should be borne in mind. The air to be supplied should be fresh air taken in from outside the ship, and it should be introduced into the ship on the propulsion system. In winter and in cold weather it was essential that the fresh air should be warmed as it was introduced. In hot weather, such as was experienced in the Tropics, the fresh air on entrance should be cooled. The warming of fresh air could be done in several ways. The fresh air could be passed over steam coils delivered near but not at the floor or deck of the chamber or cabin to be warmed. The hot air would rise in the chamber, and the sailor would not be so likely to block up the ventilating shafts as undoubtedly he would do should the fresh air be cold. Another way of introducing fresh air would be on the principle by which air was supplied to certain ships employed in the fruit trade. The fresh air was carried down the sides of the ship, passed along the bottom over hotwater pipes, entered the interior by means of long channels, and being diffused througbout the whole compartment, draughts were avoided. Every compartment occupied by seamen should have an upcast shaft fitted with a cowl, to act as an exhaust pipe when the ship was in motion. A fan should be fitted inside this cowl which could be put into operation when the ship was in harbour, so that the movements of the air could be kept under control. A system of ventilation on board ships that depended entirely on an exhaust system should be avoided, as it might draw impure and vitiated air from heads, kitchens, engine rooms, &c., into the seamen's quarters. Experience had shown that the larger and many of the smaller shipping firms were prepared to entertain ideas for improving the sanitation of their ships, and if once it was realized that trade success depended in part on securing healthy conditions for the crew, the necessary steps to secure this would be taken. It was necessary also to instruct the sailors, who did not always appreciate, and did not take advantage of, the means available to secure, even rudimentary health conditions in their quarters.
Dr. MAJOR GREENWOOD said that although Dr. Chaplin's paper was the first upon this subject which had been submitted to the Section of Epidemiology and State Medicine, it was not the first to be printed in the Transactions of the Society. That honour belonged to Sir Gilbert Blane's essay on the " Comparative Health of the Britigh Navy," which appeared in the sixth volume of the Transactions of the Medico-Chirurgical Society (it was republished in Sir Gilbert's "Select Dissertations," issued in 1822). In view of the revolutions in naval architecture which had occurred since the time of Blane, it was interesting to remark that pulmonary diseases, pneumonia and phthisis, held the leading place in the statistical returns he provided,' and that Blane emphasized the importance of ventilation in ships. In Blane's time the mortality-rate of seamen was higher than that estimated to prevail amongst males within the same age limits on shore; Dr. Chaplin had pointed out that the relative position of sailors had in this matter improved. But they must remember that the physical selection of entrants to the service of the great shipping companies was far more stringent than that practised by the old naval press gangs, so that it did not follow that the improvement in hygienic conditi'ons at sea had been relatively greater than on land. With respect to the fatality-rates in Dr. Chaplin's series, while some of the instances depended upon too small absolute numbers to yield reliable averages, it was interesting to note that the fatality of pneumonia was similar to that of normal male populations, and, of course, much below that of general hospital cases. For males in the experience of the Leipzig Insurance (State) Department, published in 1910, the fatality at ages from 20 to 40 increased with age from 7 to 17 per cent. In male patients admitted to the London Hospital (1854-1903) the fatality rose from 12 to 35 per cent. with the same age grouping. The only data not subject to selection for admission to hospital that he (Dr. Greenwood) had analysed were those published by Huss many years ago and related to the Stockholm Military Hospital. They showed a fatality of T3 per cent. The fatality of lobar pneumonia in hospitals had changed little in fifty years,2 and seemed to depend mainly upon the physical and economic class of those exposed to risk.
Major-General Sir WILLIAM MACPHERSON said that he had had much to do with the health of troops on board ship during many years, and more than twenty years ago he had brought to the notice of the War Office and Admiralty the high incidence of pneumonia and deaths from pneumonia on board transports. The pneumonia mortality was estimated at that time at about three times greater than the pneumonia mortality amongst troops on land. He had specially emphasized the necessity of a better means of ventilating the troop decks, which; as Dr. Chaplin probably knew, were often on the lower and cargo decks of ships, and therefore below water level. He had had an opportunity in 1908 of making a voyage on one of the transports of the United States Army with the special object of studying the method adopted by the United States Army of ventilating troop decks. There was a small deck house with a propulsion engine for the purpose of propelling fresh sea air through tubes into every part of the lowelr decks, and the air in these decks was as fresh as on the open decks above. There was an arrangement by which the air propelled into these decks was warmed over radiators when the transport was in a cold climate and cooled over ice when in a hot climate.
He wits sure that these conditions would satisfy entirely Dr. Reece's requirements with regard to ventilation, because the current of incoming air was continuous and gentle in the decks below. In his (Sir William Macpherson's) opinion the prevention of respiratory disease on board ship depended entirely upon the question of ventilation. With regard to statistics of the health of a ship's population, complete statistics of the diseases which occurred amongst troops on board ship had been recorded in the Army Medical Department Reports from the year 1862 onwards.
Dr. W. P. YETTS said there were ways by which systems of ship ventilation, however well devised, were sometimes rendered useless other than by the action of persons trying to evade draughts. For instance, a certain hospital ship, in which he was called upon to investigate defective ventilation, was fitted with a cowl and shaft system. He found that all her cowls were painted up so that none could be trimmed according to the wind. Several of the cowl-shafts, too, were found to be full of disused -towels and all kinds of odds and ends. Such conditions arose through general lack, of appreciation that the ventilation system was essential to the-well-being of all on board and must be kept in working order as much as other parts of the ship's mechanism. The moral was not only that cowls and other air channels should be guarded with netting, &c., against being used as handy receptacles for rubbish, but that those in control of the ship, as well as the crew and passengers, should be taught the importance and meaning of ventilation. On the medical officer must mainly fall this duty of educating, and his also was the responsibility (in co-operation with the executive) that things were kept up to the mark. With regard to the increased attention now being paid to the water supply of ships, Dr. Yetts pointed out the existence of danger through accident, especially at Eastern ports. On one occasion, the ship in which he was serving was taking in water from a boat, and he was horrified to see one of the natives in charge of the boat in the act of defecating into the tank from which the water was being pumped into the ship. The Admiralty had recently instituted the valuable safeguard of chlorinating all water taken into men-of-war from the shore. It was doubtful whether that would be generally adopted in the merchant marine, but it should be one of the duties of the medical officer always to watch over, in person, the taking in of water.
Dr. P. G. STOCK asked if Dr. Chaplin would answer two questions: first, what position on a vessel did Dr. Chaplin personally recommend for the accomamodation of the crew? Dr. Chaplin had referred to the two schools, but in view of his wide experience his own view as to the best position would be most helpful. Secondly, could Dr. Chaplin give the meeting any inform-ation, as to what the practice was amongst shipping companies when the plans for a new vessel were being prepared; did they consult their own medical experts on the general arrangement and particularly the accommodation for the crew and other matters having a medical aspect, or were these questions left entirely to the architects ?
Dr. O'DONOVAN said that the medical inspection of workers previous to employment needed careful weighing of the pros and cons; of this he had had great experience in the Ministry of Munitions during the War. By medical exclusion one could get together a collection of fit and stalwart men, but these would not be a collection of immune men, men free from the accidents of industry and of epidemics and intercurrent ill-health. Moreover, these men offering themselves as fit for work must, if excluded in one place, find employment elsewhere or become a public charge. The position as an absolute arbiter of employment, if widespread, would not tend to the popularity of their profession; he himself had seen three strikes originated by the tactless use of such a power in medical hands. In industries with a special health hazard a medical examination on entry might be justified, but its general adoption might well prove a dangerous policy.
Dr. CHAPLIN (in reply): With regard to the best position in which to place the quarters for the crew, he favoured the forward position for European crews and the after position for natives. So far as he was aware, it was now the practice to take medical opinion in the construction of the medical accommodation on board ship.
